(51) , Int. CI. 7 
HOIL 21/3205 



(19) t}l^VT?l^^^^^(KR) 
(12) ^7fl^^^^(A) 



^71)^*1 ^2002-0076293 



(11) ^2002-0076293 
(43) "8-7^^4.^ 2002\dlO-S09'y 



(21) 

(22) #€^^^1- 

(86) 
(86) 



10-2002-7010239 
2002^308^08"^ 
2002^308^08^ 
PCT/US2001/03873 
2001 \1 02^07^ 



(87) 

(87) "^^^7^^ 



WO 2001/59834 
2001'd08€l6^ 



(81) ^1^^ 



(30) ^^^^ 
(71) 

(72) 

(74) cfle^o] 



^^^^ : cflt!-'?!^. 



09/501,124 



2000^302^09^ 



°1^(US) 



D]^ sgBliMol- AV i.>v<, sf|^E isejE 1730 (-^-^^JL : 95112-6000) 

«. 5)1 olib7>u. SI'S e)- 

I'l ^12524Tr^T^3l 4=1 ^J2-^^«SH.203 



(54) #elHl- ^>-§-*m '^l^ cflolAi <^]^l 



M ^^oi) 4^ cl4olih-8- olf- cflH-id =^3i% ^^^sl-fe 'i'-'S^ 1 #(104) ^J-<^1 £^ <^'^(102)-ar ^1^^)- 

^o\] ^lEleflt ^^i#(108)* ^^^sfJl ^lEliHlt -^^# ^<H1 <^)^' ^^l#(110)-ir ^^^^^ ^% 

2flEl^5)ji E^^i ^^f^(i20)-S: <H1^' ^^l^^-Hl nelJl H)o> 21)^2^ ^ <?V<H1 #a)-^cf. S^^l(128)^ H^^l sfl 
^<H1 it}-5l- E^^l ofl^lho.S.'i^l H^^l -^^#01] ^^^5]^, Hlol-(i26)^ ^1 1 #^011 ^-^^ i^#^)-Jl olo> 
Hiffl^s]* ;^l-7l^^5>7l^s(| oll^ >^l-8-*><^ B€!^l» ■i-4«l-<^ ofl^i^.e.S.'Wl ^Ejefl^ ^-^^^cf. 
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f^^l- ^^^<^l^i '^l^ ^^^1- Dfl^ el-<?1^ ^Ajo?) «3«l-7l ^^fl ojf^ cfli^^Cdual damascene) -^-a?} 

-a-^** ^^l--^ ^^ol ^T^slfe ^^1<H1 (via hole) «>1 ^^^*l-7) cl ^ 7]b]c]] 



^Vol^V ^2:, ^ Hlol-S} B^^l* ^-g-S}?] o\]^ ^^lf^(etch stop layer) o] ^7fl2l ^~}o]6\] ^J^^^] 

J^El^S>7l ^«fl ^SF-i-o] ofl^Slul 

-gel^ ^^1- <H1^1 ^^1#^ ^ 4 SEfe 521 -B-^^-i- 0.25 ''><»l3€- o]^^ ^e^-^H-* (ground rule)'^!-*!. 

i "as* ^fe '^l^el-'a'Hl cfl^>o1, ^el^ 91^^ ^>ol SEfe ^^l^V f-^fi^ Djl^g^-ol Afolofl 

¥^ afe T^sj-t ^ Xife -B-^i^ €-47> 

cfl^ .S.^£|^ ;*11^5>^ ^^1#<H1 cfl?!: ^.a.^^ol ^;«1)^Vt4. 



o)l olEjefl'S -B-^#lr ^^^SV^ 'JlEiE^l'g ^<Hl ^:^l#-i- ^^d^]-^ JL^^Vcq-. <H]^1 3.0it 

^ ^^1# 'a-<Hl nElul Hlo). afl^sl ^ oVofl f^ah^cf. m^;*l(128)fe n^<^ H^^l <Hl^^.^S.'«i 

Biffl^l -fi-^#<Hl ^^JsIjI. til<>>(i26)^ 'Hl^i ^^l#-8- >^l-8-s|-'^ ■S-^sl-<^ o]i^^o.s.-«) -B-^^o)! 
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4^ 'S-'^<Hl>^i, ^\^^*}^] l-e15.^^-<>)lEfl5 (po,yorylene-ether)2|- l^e] «a^AV^(poiybenzoxazole) 

S i^^- H^a^l -fi-^l*^ ■§-<a^V Xicf. -S-^at!- Avs^^ 

7>^s^c|■. ^Eiz^i'i -B-^#5)- H^^i -a-^#-8- a^ir^oi^ ^^s. ^ sa^f. oihi ^^if^^ ^^ei^^sh 

# ^Bl^Hl- *(spinon)«l-Jl ^^(cure)5l-fe S.^^ 5ac)-. 100 nm 

ifl^l ^ 250 nmSl -^^fl^ ^ SUcf. 



OS.^^ 2}-* -^^^^ #^<^1 ^lelefl-i -fi-^f^*- ^^^^VH, "ilelsil^i ^ol] ofl^ ^ 

o} 3fl^o^ #(hoie)^H) -B-^#l- ^^^sH. '^7)ollA^ Ei^i^l ^ 3.0 JS-Cl- 3]-^ -fr^^^ i-eliH 

a^sVJl. 3fl^<Hl nj-e}- E^Al ofl^^o.s.'Wl -^-^f^ofl ^A^s>^ i^tl-i^. 

Hjcl-^oflAj ^g;:^]'^^ A>^*><S^ ■f-4«1-<=i ofl^l^O.S.'H ?] 2ll -S-^#<Hl ^ S| U] 0>ofl m^^^ ^}^]^ 

S^I^IjI ^1 1 ^'S-ofl £^A^ "^^^ 



-a-^a-^El s.±^7] sfm £^ <^^^^1 ^5*^ ^^^^^ ^an^ 'T- 9X^. <Hl^i ^^If^* -iV^l-^ ^^l-f^si 
§>cf. olEjeflt H^a^l ^"^Itb isl'^ S^S. ^ 5ai^. 



E^^l^l ^9lir *Al°fl ^a^^>71 £^ f^z?-5>^ ^Til* i^^cf. o]^i]]>^ -B-^#* ^^^^Vfe 



^^^^ 'Hl^' 'g^lf^* S.^^^^. S^^lsl- alo]-^ £^ 1-^^ S^^lofl Si^ £^ 
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S^^l -a-^f- S.-?- i-a^^ #^1- JE^^ ^ 5:iJl. SEfe ^^]%-o] *H]H o^cf. oi)^l ;^ 

4^3lS>7fl «t 100 nm Ml^l «f 250 nm2l -^-^l* i^t!-^. ?l^tb sj-tl^ 0.25 ^^-^ 

""^^^ cf-i-Sl S^-i- ^^1*1 ^"^^Cf. 

£ 3* ^ t^^l nl-el- "l-^Hl S^^ll- ^l-7l^^Al?l7) ^sll BflEi^slJi £^ -^-^ o>efl<H) ^o]^ ^.^x] -^^^^ ^ 

^ ^'^^ o]^ cfloiA] cflsH #Efl2i o\]^ "s-^M^ ^1^' ^fl-?!- ^]%' 

^l#-8r. zt^oi)Ai:£ s-g) oi^g^v ^oi) cfl^v AjsjA^, *j:Aj.^ o.^ ^^d. "^11- 1-^. c-l ^ 



t^«)-<^l^^i(100)7> £Al^cf. c]u>o)>:(ioo)^ €^ ^ilfiel (SRAM) ^. -f-^ °flS.e] 

(DRAM) ^. ifl^ Dlla.e| ^-1-4 D)la.el S^?!-c}-. av^^l clal-ol>i;(io0)^ £^ fee] BS-AflA-] 

^^3lS(ASIC) ^-f-* £?.V Jt^-^ ^ $X^. ^ ^^^^ ^^%-^] ^BlE)^ :£^d el--?]* ^l-fe 

2.^ <^^(102)<H1 ;^1-7)^l£)^ o)^ cflo^Al ^^<ii] ^-^^cl-. 



'3^(102)^ 7)^(104)^<H1 tVofl ^A^€ ^ Si"^. 7)^(104)^ S^^l:^e]2f -^^ 

c]«>ol>, 7^311^1^ 7]E]- 4^;^]-^^ c)H>oli» 5.^^ ^ 5^4. 7)^(104)* s^^lsq- °m-Br 
^ SZ^ a.ir:-H2^il^ (mono -crystalline) -^21^4 iE^^ =^ 91^. <^^(102)-a- ^S.^^ "fl^ 

E].oi ^A]:<^^* ^ '^^(102)'S- £^ e}o]4 ^^sH S^H^S -f^^cf. 
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^,3#(caplayerl06)'& <^^(102)^'Hl ^^S]o] c^^^o] ^al- ^^JoflA^ -^^^o] (^-^ (102)^°\] ^^^S)^ :5J1- «V 

^^#(106)-8- »}^^^?]] SJ=* H-i^DlE|)o) ^e^^ i^tVc)-. ■yelefl'S -B-^l#(108) °1 

106)^<^] ^^€4. ^Elell'i -B-^^-S- ol<»V## ^^M^m afe (106)^1 Hlo>» ^^^^7] ^«fl AV^s]^ 

^^^iVcf. oiEie11«i «.^^(io8)-8r "l-il-Sl-ff-^sf §^ AVs).^ ^S.-iih5L3 ^E^?flo]E -fi- el (boro - pho 
sphor silicate gIass:BPSG), 2l ?fl B -B-el (boron silicate glass:BSG). ii^iiS e o.^^ (phosp 

hor silicate glass:PSG), <^> = 'H1H ^B]?)|o1B. -ff- e) (arcenlc silicate glass : ASG) fif -n-e) ^fe ■i-7)-i-^ i^h 



aKDow Corning. Inc.)^) SILKSf ^-S: - <H1 EflS (poiyory)ene - ether) £^ -a-g-Sl mlola£)-ol 

SAXSumitomo Bakelite Co. Ltd.) 2l CRA-X91114 l-B] •ai^A]-^ (poiybenzoxazole) -H-^^fl* =r ^ 



^^^1#(110)'8: Hl-^^jSl-Tj) ■ytiiNl'i -fi-^f'(108)^<HlAi ^ 5):il ^g^^C)-. ofl^l ^^1^(110)^ 



^^lf^(llO)-a: f'efl7l^<Hl H)5l-o1 acf^ o]^^ ^eflsl o])^i ^^^^ o.^ e^^) gc^ Hl<^l- 

Sl .a.^sl^ f'^ Hi (aspect ratio)* ol^7l ^^ 7}^^^ ^Tfl -fi-^l IJ] o1 t}^. ^. #^Hl» aJ-Tll -H-^lsfl<^)^sV^ ^ 
21^ a^-tVi^t. ttfE|Ai, ^EflSl ^5ls :g2^^ o)) ^1 IQQ nm°l«l-S. •fi-:=^l S) 5^ Cf. ^ ^^^^ll tc|-e}-, oil 

4' ^^^lf^(110)-& "-^ 70 nm ^^1^1 ^ 250 nm ^}o]. ^\^^t:}7\]^ 200 nm Ml^l ©1= 250 nm ^}^]^ 3L*^^ ^ 

9X^. ^^7fl£. c1 g)=-8: <H1^1 ^^^1#(110)-^1 B^^]S^ cflsM ^T^S]^ *^Hl* °1^*) ^l^t!:4. cl^7l, 

7>€ -^^21 o]^^ 5l.7lo)lA-l ^tgsil ;g ^Jolcl-. 



n>:i3#(112)ol <HH' ^^1#(110)^H1 ^A^a4. sl-H. D|-:iH#(112)-& wl-#3}5>7fl -^^o]^ ^^ol A}^^ ^f^ 
9X^o\]S. 'ilElefl'g -B-^l#(108)2)- ■i-<a?!-«-^^ i^^l-^. ^l-.^ °l-:^iH*(112)^ °fl^l ^^1#(110)4 « 

4)^ 5>j^ o}>.a*^ollAi ^3)^s] 51 SS.slitaefl3)2l- ^Eflsl aj-.^^ Al-g.s>c«l s|]b1^e1o1 alo> 20^(118)1- 
^l^^i^^-. olcj- sfl^^ 'JlElefl'S ^#1- ^l-g-5>7l <g^(l02) o>efls. Hlo).» oii^s)-7) ^all a)-.^^ ^0)14. 



S 21- e1^1>.Sf^(ii4)<Hl «lo)- sll€(118)* '^|-^H#(112)* ^^^^7] ^*fl Aj-g-^cf. ^x] 

^Sf^(114)^ 4-S-°11 n>^3^(112)2l K^o.S.^^] 9}7l^c)-. o|.^a#(112)* -Hl^ ^j^)*(I10) 

P>^a*(112)2l- ofl^ ^^lf'(llO) 2.-^oil^*Vo1 Hlo). 34|^(118)# 7l7loll n^'^^^. 



^ 3* ^2l^^, -B-^#(120)* °>i3#(112)4 <H1^1 ^^l#(110)o)l sflE^^^ alo]. s))^^ ^fl 0.7] 

■fi-^#(i2o)^ Hi-^a)5i-7ii sfH. oi-^H#(ii2)4 ^"e?!- <^ii- i-'a. -aei^iioiH -n-eisi- ^vsi^i-* s. 

^tl-q-. 7lEl- l-^o] A|-g-^ ^ al^iH], ^1* 1-^. f-ol f^(i20)-g-^S ^ 9X^. e1xl>;E*(i22) 

^ -ff^if- (120)^-^1 ^A^slai #Efl2l fj-^^ AV-§-sH s«El'^^c1.. e1^1>iHf'(122)-a: Siffl^l 3fl€(124)o11 n^e)- 3fl 
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el'dslfecil, Sialyl o]^ CflolAl ^^oflx^ E^-«?l# ^^js>7l ^sfl A>-§-S)^ EiglAlSl ^^1^ i^^Vcf. 



i 4* -6-^#(120)4 'JlE^Eflt -fr^*(108)ol 311^(124)4 til<^l- =11^(1 18)-^] 4e)- 

o)- 341^(118)^ oll^l 'g^l^CllO^flol] Sl-^ S^^l 3f|^(124)^ a1^)iBf'(122)^l-^l ^^^JgcKs. 1 -3 ^ 

2:). el°JiEla o]^ ofl^l ^;^jJ!f ^-g: o1wj.^^ o]] ^1 ^;=gol -y Ej 5fl -^^f^ (108) i!)- ( 1 20) °11 Hlo}-(126)fif 
^1(128)^- Zt^l- ^Sll =^-^^4. Hl<^l-( 126) 7f ^^^18^-8: ^0)1^0)1^1 ^j^1*(ll0)ol ^CH) ^^^^js). 

SflBli^sJx] e^S^cf. ofl^l :^;^]#(110)ol SeIo^ 1-^* i^sl-Jl 5^7) nfl^o)l_ o)) ^ o. ^^ajolji #(108. 

120) 4^711 <^1^J ^^^1#(110)# 8^^cf. ole^*v wj-^^S., S^^1(128)S)- Hl<^l-(126) £^ ^<a^ <H1 

^ ^^-Hl ^^i^^. o]1-711:e. H5ffl^l(128)-a: Hl<^l-(126)S1- <^^(102)<H) ^V7l^^^cf. 



"11^1 ^^^1#(110)^ 2l°-^El«. o]^ ofl^l(RIE) ^^1-<H1 -ye?^^!: ^s)ol ofl^l 

A>^5V^ ^>7l ^« cflD^Al oil^^ 7>^5l-7l) tbcf. o)]^) ^cf iLalo)l^(overetch) 



°\]^^ ^^S.^.o\]^^ ^j^l#(110)ol ^eW, €(well)S. ^^^^^^ aui(l30)fe ^<^]-5a:ii ^1^ 

(110)^: H^^l (128)Sl i^tl-cl.. <H1^ ^^1#(1 10)21 St* "^l^l ^ :B^^1(128) ^} 

^^71- 10 % i^^l 15 % "LV^ ol^J-Sr ci 1-, 1:^, ^ o.25 ^^V^la^ n 

ef^^ l-(0i|» 1-^. a7l)OlS|.l. qo>olio,l ^«:) -a-8-SfC).. d ^ Ofl^ ^^lf^(llO)^ 

^l^^'-o.g.^ aui(i30)^ iicf ^oisfTil «a ^«^A^2lJi 4^^^. cl-f^l, d) ^z^^ 



£ 51- ^^f^(106)ol 7fl«J-5|oi '^«(i02)oll ^ 511^. :£^d ■i-^(132)C'l S^^l (128)4 «1':'1-(126) 

f'^^5l<H 1-"^^ *^<H1A^ £^ e)-ol(i34)4- ^^(136)^ ^-^^ti-^. S-^-S- T^el, ^sl-Mal^ 

£^ 7iE^ i^t ^ sa^f. 

£ 6* ^^rSl-a. ^ ^^2] cfl^fl ^A]o)]^ se^o] ^^s. •ae^eflt -^^^(los)* ^^^sffe -S* i^?!-'^. ■& 
oiHl'^i. <9^(i02)ol ^^^JL ^S%{i06}o] =L ^cn] ?iEjiHi«g -fi-^#(io8')<'l <4* 



^^^]#(110')* -^^#(108')4 -^^#(120')* <Q^^ el^l^SaflE]^ ^^J* A>-g-s>c^ o)Hi ^^;^1f^( 

110')<^1 n^^^ ^'Hl ^^^£1^ -H-^f^(120')2l l-sltH §^3). ^^«fc^ -tl^^ oil^i7l-^*>4. oil^i ;^xl#(ii 
0')^ "T-^ife °]-^a» ^^S. «H ^fecl-; cflAloil 5L£e);^l:tH ^^j^l -^l-^^c}. ^^IH^. °l-iaf'(150) 

Bj^l^B sflE]^ ^^j^ Al-^^l-O^ 4^ *(108')* JfllEl^5f7l ^ sfl A>^^cf. <H) ^) ^) # (1 1 Q • ) * ^>5^- 

# £^ i^'-fiVci-. -o.^#(io8', i20')-Sr ^^*(106) ^ ofl^i ^^^l^dioO'^'-'^l^i ^^^^:n. 

^^€4. -H-^f^(108'. 120')* oll-;H|5. ^ 2.0 vflx) s.QSl -^^^^ S^tbc^-. <a ^ a] c^] ofl a-] , ci ^Sr -fr^^ 
l-;gol u>^3l«:].:i7 .g. ^x^ofl ul-rq- ol^ol;g ^ o^^ln]. 2.6S1 -fi-^-l-o] ^ol^cf. n>i3#(150)* 
■^E] ^T^^Cf. #(108 •. 120') 3.^ ■S-<aS>7ll4 A^O]^ t^^S. ^A^SlJa, 7llcl-7> ^^2] ^ A) <:4| ofl , #(108', 

120')^ ^^1 *1-M-°J-°1 42f Slcffe dJ* ol«fl7>^sVcf. 



S. 6^1 S.A]^ oi^^V ^^^V<H1 Dl e -fl-^ 7J-£S. -ilEliHl'a -fi-^#(108)4 •B-^i*(120)ol 

^A^^cJ-fe ^1- ;^1lSlSl-j7^ £ 5ofl £A)^ ^2:<2). :f.^^ 5i-fecf. ^^1#(110)* # 
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Hlo)- n^)3\ v\ 3. 0)7^0. E;g^](i28)Sf «|oV(i26)'^) °l^t>: ^d£^^ ^^^VSl 

^ ¥^1- *^ 15% o\ ^ ^-^^ >«fl-?*Vcf. 

Af-8-s]si;^in]. ^i?!-2joi^)^ ^-g-)* aV-§-*>^ o)^ cH^iai o))^i^ ^}^^^ ^aHI 

(57) ^T^Sl i*!^ 

1. 

^1 1 -JlEleflt ^^d%-^ ^n. 

°fl^' ^^1#^<H] ^elJl wjoi- 3|)^o^ ^oj-oi) E^^i ;i<^#^ ^^5>fe ^;^], 
H^^l sfl^oil nl-El- E^;*] e-fl^'Q-o.s.'Wl H^^l -B-^#m<Hl S^^ll- 

"1]%' ^^^If^^ AV-g-sj-o^ -i-5il-*><^ ofl^i^o.s^ -fr^f^'H) Hjoi-i- ^A^ei-c^ H^^l* a) OH) ;^>7)^ 

«A)?)ji ;^) 1 ^ ^c^i s.^ c^^^ ^;^)» i^e>^ 

o)^ Cfl«1^ ¥2: 'S-'S. 
2. 

^1 1 IJ-^I) ^o)Ai, 

olf- tfl^-tl ^2: «<J-^. 

3. 

^1 1 *J-<H] Sl'^^'-i. 

•^l-f- Cfl^-ij ^2: *8-^. 
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<^1# cflH^ «o>^. 
^^«J- 5. 

^1 1 Xl^l^i. 

olf- cfl'H'il 'l}-'^. 
6. 

^1 5 *J-<H1 sa-H^i. 

■§-<a^^ -i-^-g- ^^«- ^ <is|-#f^2l 5>i41- i^sV^ 

'^If' tfll^lA) WJ.^. 

7. 

"flol^ 

^1 1 ■^}^] $x^^^, 

oW tflnl-a 1}-^. 
9. 

^] 1 ^'^l 5a'H^i. 

O]^ cflH^ T^S «o'-'^. 
^^*c|- 10. 

^1 1 *<H1 5a°1^i. 
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o]^ tflol^ ^-^^ «<J-^. 

11. 
^1 1 *J-°fl 

o]^ cfl^^ ^2: wj-^. 
12. 

<^1^' ^^If'* «^ 100 nm ifl^) ^ 250 nmSl -^^^l* i^sj-fe 

«o'-'^. 

^^*J- 13. 

^1 1 # -^H] £^ <^^^ ^]^^^ 

^ 3.0 SLcl- -H-^-i-* #BlH #^1- JE^S]-^ ?lEliHl«i 1 % ^-Hl ^^^sm 

<^H' ^^^1*^ ^f-§-s|-o^ S^^l* -f-2)-s]-a^ •Hl^l^-O-S-'Ml "lElSflt -B-^^-Hl «1<^1-1- ^^^«1-<H Hl^Hl 

oif- cfloi'ii 'a-^. 

14. 

^1 13 

<^1^ Cfl°l-tl ^2: 
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15. 

^] 13 ^'Hl ^<HAi, 

olf- ':fl°1'il l^-^. 
^T^-^J- 16. 

^1 13 *M sa-^^i. 

<^1# Cfl'^^ 'S-'S. 
17. 

^) 13 «J-<H] 5i<H^i. 

ol^ tflol-il «o^^. 
18. 

^1 13 «J-<^1 Si<H^i. 

ojf- tflol-il n}-^. 
19. 

^1 13 ^J-H) Si-H^i. 
El ell's -B-^f-^ 1-51 °1 ^^^51^ 

cfl°1^ «o'-'a. 
^T^*J- 20. 

^1 13 $1°]^^. 

E^^l 21)^011 nj-ej. E^^i o))^l^o.s.-«) E^^l ^^^ofl Ei^^l^ ^^Sl-^ ^t^^l^ W# f'* nl-iaLS. 

olf- cflH-il ^2: 1}-^. 
^^^21. 
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^1 13 ^'Hl Sl<H^i. 

£^ ^^^^ HjoHl ::i3lJi H^^l^fl £^ e]-?!* -S-a1<hi ^a^*}^ ig-;^!!- d] i^*]-^ 

•^If' tflH-tl «o'-'^. 
22. 

^1 13 *J-°fl Sl^^i 

^E^Eiit -B-^f^^ ^^^^^ ^^]^ ^elH* ^iH^t}^ i^al-^ 

Cfl°1^ ^2: 'Ih^. 

^T^*<J- 23. 

^1 13 sa^H^i, 

cfl'^'tl 'S-'^. 
24. 

<^]^ ^^«>)1 SI'H^I. 

^1 1 % ^<H1 ^^^slul -f-^s)-^ ?1 Blent 

olB]5}l»a -B-^f^s). BifflAl A>olofl <Hl^t :^^]%._ 

«1<^H) ^^^^ 21S11 1 #2^ £^ <g-^oJ) ^^S)^ E^^l^)] £^ 5^.0]^ £^ ^ll^^^lfe S 

25. 

^] 24 SI-^^I. 
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^^^*<^ 26. 

^1 24 «J-H) 9X^^^. 

^t'^c)- 27. 

^) 24 ^oil 5a<H^i. 

28. 

^1 27 *J-<H1 

•Hl^ ^^1*^ 100 nm 250 nmS\ S.^^^ 

29. 

^1 27 ^J"*)) 9X^^]. 

"d'n^ S.^ 0.25 ffola^ o]t}2] 



£?i 1 



lie 
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100. 



106- 



=1F=I F 



--"112 
— 110 
--108 
-102 
-10^ 



100 



106 
102 



51^ 3 
124 



I I r 



-122 
-120 

—110 
— lOB 
-102 
-104 



5L^ A 



130 126 J2B 
1128^130 126 




i^'S 5 



128, 

136 
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108 



132 13^ 1 28 



102 
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